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I)UHIN(5 the past ten years a great change of opinion has taken 
place in regard to the tuberculin test. The subcutaneous test with 
its disagreeable reaction has deterred many from using tuberculin 
diagnostically, and not until von Pinjuet described his cutaneous 
modification and \YolfF-Eisner and Calmette their conjunctival 
test, has tuberculin been universally used. These and other modi> 
Hcations have greatly extended our knowledge of this subject and 
it has seemed fitting at this time to review briefly my experience 
with tuberculin used for diagnos's and to draw whatever conclusion 
about its value that seem warranted. 

1. The Specificity of Tuberculin*. However it may be witli 
diseases not transmissible to the ordinaiy* laboratorj* animals, 
certainly among tliese animals only those react to the tuberculin 
tests whicli are tuberculous. Tuberculin, as Citron and others 
have sliowm, is not an ordinarj' toxin. Normal animals have tuber¬ 
culin tolerance but no tuberculin anaphylaxis; tuberculous animals 
have tuberculin anaphylaxis and acquire tuberculin tolerance when 
properly treated with tuberculin. Normal animals may acquire 
anaphylaxis after injection of tuberculin when the second dose is 


> Read befora the Aasoctatlon of Afoeriesn PhysidaoB, May &-10. 1911. 
TOk. 142, KO. 4.—OCTOBXB, 1911. 
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Kivcn iiitnivenoiisly or intraccrehrally, but Biildwiii and Krause liave 
been unable to produce any sensitiveness to tuberculin in normal 
guinea-pips when the second close is given eutaueonsly, intra- 
cutaneously, subcutaneously, or in the conjunctiva. This suggests 
that some ditrerence e.vists icetween the mechanism involved in 
the ordinary tuberculin test and tliat concerned in ana])hyla.\is, 
though tile dilTerencc is probably one only of degree. In Koch’s 
first paper he called attention to the fact that it required 2.70 
mg. to make him react, and in 1S9I and again last year, reports 
have been published showing that infants, apparently healthy, 
fail to niaet to verj- large doses, even 1000 mg. repeatedly given. 
This sinqily bears out the c.\])erimental fact that only animals 
infected with tubercle bacilli react. 

JIany autoji.sy reports throw grave doubt upon, and personallv, 
I believe, disprove all published statistics which go to show th.'it 
other diseases (particularly s.vphilis) react spceificially to tuberculin, 
but indicate that they are in reality instances of double infection. 
The cutaneous test has shown that patients with these diseases 
react to tuberculin in about the .same proportion as ordinart- indi¬ 
viduals in poor healtli. That a slight tuberculous infection ma.v be 
sufficient to cause reaction for a time and yet leave no permaiient 
pathological change visible to the naked eye’ is readily possible. 

Leprosy, however, must be considered sejianatcly, for the interest¬ 
ing work of Hahes suggests that while most of the lepers who react 
to tuherculin are tuherculoiis as well, still it is inqiossihle in some 
to find any evidence of it clinically or at autopsy, and the reddening 
of tlie leiirous nodules three da.vs after the injection of tuberculin 
is of considerable interest. The reaction, he believes, is specific 
for leprosy in that it begins later (twcnt.v-fonr hours) and lasts 
longer (for .several clays) than in the tuberculous, possibly not 
reaching its maximum until the thini or fourth day. The cutaneous 
test i.s often absent, while in oil imr cent, of Babes’ cases the con¬ 
junctival test was iiositive. laijcncs.v and tuberculosis are rarely 
confused, and the presence of lepra bacilli in numbers in the na.sal 
discharge i.s of great aid iu dilfcrcntiation. 

Recent work has tended to show that sensitiveness to the t\d>er- 
etdin tests cannot be produced in hcalth.v individuals. This does 
away with any fear of a too slow increment of dosage and ])ermifs 
one to use and to draw diagnostic conclusions from a clinical course 
of tuberculin treatment. A slight reaction to a small dose at any 
time (hiring the course of treatment would he proof sufficient that 
the patient had had a tuberculous infection. 

2. The D.vxfiEit ok Tudeuculix.— The conjunctival test has 
produced a number of unfortunate accidents, one of which, a cen¬ 
tral corneal o])acity, came under iny observation after the adminis¬ 
tration of the test dose. When the subcutaneous test follows a 
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|H.sitive coiijunctiviil test, the eye mny renet nKnin, or even .liirii..' 
tubereu in treatment there may he for a time slight red.leninm 
1 hese ohjeetions, with the exception of tlie injiirv to sight, arc of 
small moment anil when carefully given, exciti.ling all patients who 
have ever had the slightest tronhle with their eyes and using onlv 
1 and o per cent, solutions of the old tuberculin, tlie test seems 
comparatively safe. General reactions have followed its use, and 
tile whole it slioulcl be avoiclccl in cluldren, 

llie cutaneous test has produced l.vmphangitis, extending from 
the forearm to the elbow or even the shoulder, with slight swelling 
of the l.vmphatic glands in several instances, and in another case 
rather c.xtensive ecchymosis hut no necrosis. Several general reae- 
tmns have occurred in my patients. Certainly the dangers of the 
cutaneou.s test are so slight as to warrant no consideration e.\cept 
111 scrofulous cluldren. 

1 he snheiitaneous test to he positive demands a general reaction 
and anyone who has e.xpericnccd a severe reaction to tuberculin 
will agree with me that the ordeal is, to say the least, dccidcdiv 
unpleasant. In the majority of patients the only svmptom 
remaining at the end of the sccoinl or third ilay is a little weakness 
which IS speedily replaced in many instances by a feeling of improve¬ 
ment. I have repeatedly been askeil on tliis account bv these 
p<iticnts for permissioii to take tuberculin therapeutically. On the 
other hand, in a few instances, I Iiavc seen a slight temperature 
persist for months after a subcutaneous test when it had been 
normal previously. In one case e,xpcctoration, which had been 
absent before, was present for two or three years afterward, but 
It IS no uncommon thing for patients who have never had tuberculin 
to present similar histories. In several instances, on the other hand, 
patients to whom we were about to administer tuberculin, hut for 
some reason failed to <lo .so, Im.l attacks of pleurisy, hemiplegia, 

The discovery for the first time of tubercle bacilli in the sputum 
just after a subcutaneous tuberculin test, often onlv indicates that 
the .sputum had not been examined frequently enough before the 
test. W itliout doubt tubercle bacilli are present in the .sputum of 
manv patients when, after one or two ordinary examinations, 
they are stated to bp absent. In one instance we gave 0.2 and 
1 nig. to a patient witli negative sputum without reaction of anv 
sort and then found tubercle bacilli in the sputum, which Iiad again 
lecoine slightly blood-strcakeil. In another apparentlv doubtful 
ease, while we were considering the use of the tuberculin test, we 
foiind tubercle bacilli in the sputum. 

The occurrence of tubercle bacilli in the sputum following or 
after this test has long been held as proof of the Ivtic aetivitv which 
many assume to occur during this reaction. In the 2 S 0 tests under 
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consi<Ierafion,t.ibercle bacilli were found in tlie s,.utiiiii subsequent 
to the test in IS, fourteen times m tlie iiieipient and four in tlic 
moderately advaneed eases. In order to connect tlie test with the 
occurreiiee of tubercle bacilli as cause and clfect, we must establish 
some limit of time in whieli tlic tubercle bacilli must occur. I have 
arbitrarily chosen two months, but in most instances all effects 
of the reaction have passed in two or three days. Of tiiese IS 
cases, 0 incipient and 2 moderately advanced occurred within this 

hXll >nst«"ec 

incliideil here, the test was negative, in anotlier tubercle bacilli 
were found before a single subcutaneous dose was given while in a 

ur<l the test was given while the patient was waiting admittance 
and before t},e sputum was subjeeted to as prolonged search as 
aftcniaril. If wc exclude these 3 , the figures would indieate that 

wbX ‘ X ‘‘“es “S likely to occur after as 

Mtluii the time limit of two months. When it is considereil that 
tubercle bacilli occurred after the test in only C per cent, of 2 S 0 
eases, and that in less tlian 2 per cent, did there oceur bacilli within 
t\\o months after the test, it seems that little weight can be attached 
to the tuberculin test as the cause of the occurrence of tubercle 
bacilli 111 the sputum. If the occurrence of tubercle bacilli in tlie 
.siiutum after tlic subcutaneous test was connected with the test it 
IS only reasonable to e.\-pect to find some signs of congestion and soft- 
etiing in patients whose sputum later showed the presence of tuher- 
cle bacilli. In only 2 of the IS cases previously mentioned were the 
respiratory symptoms increased, 1 of which was the instance where 
pere was only an intradermic test. In all, 40 patients showeil some 
increase of tlie respiratorx- symptoms, and in onlv I could the reac¬ 
tion be considerec in any way connected with tlie occurrence of 
tubercle bacilli in tlie sputum. My c.xperience, therefore, leads me 
to believe tliat any apparent connection is due entirely to coin¬ 
cidence. 

.■\t tlie Adirondack Cottage Sanitarium, our routine has been to 
require all patients who have never had tubercle bacilli in their 
sputum to undergo the subcutaneous test. More recently I h-ivc 
rame to hraitate about giving it. When a patient is doing well 
It IS a curious thing that very little seems requireil to upset the 
balance and turn, for a time at least, the scale against him. The 
greatest dimger that I have seen result from the subcutaneous 
test IS such a slight temporary ilisturbance; but without doubt 
more danger, however slight, is connected with this test than with 
the cutaneous or intradermic tests. 

3. The Foc.xl RE.tcTio.N- in the Lu.ngs. An increase of physical 
signs occurred in the lungs in 39 per cent, of 127 patients who were 
carefully examined, during tlic reaction and for the most part 
two days later, or if we include 17 doubtful cases in 4.o per c^uit 
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T1.C ucTurrenec of tin’s so^.alle.l focal reaction scc.ns to l,c little 
coimtcted «ith the seventy of the reaction as manifested either by 
the sjmptoms or by the degree of temperature. Symptoms refc^ 
able to Ae respiratory tract seem to occur with aboilt equal fre- 
^imncy m those with and in those without increase of physical 
signs. These respiratorj- symptoms, however, were in almost even- 
ease connected with marked general s.vmptoms, but apparentlv 
occurred independently of tlie degree of fever and showed very Me 
tendency to occur more frequently in early stages of tlie ilisease 
sibit thaHM PVsijal signs, persisted, and it is pos- 

X OF TUE Tubercullv Test. .4 test, to be of real 

aliie, should enable us to differentiate not only tuberculosis from 
other diseases, but also clinical tuberculosis from non-elinical 
piberculosis. The latter I define as an infection witli tubercle 
bacilli, whicli has not reached a stage in which it can he rliae 

i^°self^vWcnt"'‘'rl’ ’’''^'5“ ‘‘f H'*'™ “f “clinical tuberculosis^’ 
IS self-an idcnt. Clinical tuberculosis may be masked, active qui- 

svmm’r.m'^ “'•'■ested, stap which can be separated only bv Uie 
?ack of^tlfem'! 

flip occurrence of a tuberculin reaction in apparentlv healtliv 
men is an iiiterestuig phenomenon which would oLiir probabh-In 
.1 largo percentage of middle-aged individuals. It varies, as l-'ranz 

'■“thr mce'""'?; "'.■‘I' of tuberculosis 

the race. It possesses in health no clinical importance, If 
however, these same healthy men later fall ill of non-tubercnloiis 
tXrcuiin?'* ccccting, in part at least, to 

of the danger of depending too much upon this test 

for seia.n,rr,"'" iT Cottage Sanitarium, where 

for se trill .team all patient without tubercle bacilli in the sputum 
hate been required to undergo the subcutaneous test as a routine 
ncasnre. I have laime to believe that failure to react to 10 mg!"ff 
old tuberculin given subcutaneously, does not exclude clinical 

hiXltes‘’trt j!’® Pfcs'ncc of indefinite symptoms, it 

heates that in all probability, treatment is unnecessarv. I have 
allott cd these patients to return home at once, and so fa^ no doubt¬ 
ful clinical case, which has faded to react to 10 mg. has relapsed 
after one to si.x years, though we have had only 12 simli cases. Nine 
other cases reacted first to 10 mg. One patient who failc-d to react 
to 6 mg. was classified as doubtful for several veiirs, but finallv 
carXnds"" “nd tuberculous cen i- 

I have no doubt that some patients who react to doses much 
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smuiler than 10 inj:. may sulfcr only from tuhemilous infection, aial 
tliat the symptoms they ]>reseiit may he clue to causes other tlian 
tuberculosis. Over one-half (52 per cent.) of our advanml eases 
reacted to 1 ing. or less, while considerably less than half of the 
incipient cases (-12 per cent.) reacted to the same dose. In only -1 
per c-ent. of the advanced and 15 jkt cent, of the incijnent cases was 
it necessary to give over 5 mg. to produce reaction. \ negative 
subcutaneous test in a tuberculous patient may indicate either the 
absence <)f receptors at tlic site of the lesion or the presence of free 
antibodies in the hlood. In a certain mimher of these eases com- 
])lement deviating suhstances (amhoeeptors) liave been found in 
the hlood, and in the ])aticnt whose clinical history' and physical 
signs jmint strongly to a diagnosis of tnherciilosis, the oeeiirrence 
of these substances may e\*])Iain the negative siibeutaiieons test. 

Healthy infants do not react to 1000 mg. Some patients with 
clinical tuberculosis react only to 10 or more inilligmms. There is, 
therefore, no known limit at which a healthy man will react and no 
known limit whicli divides patients with tuberculous infection from 
those with clinical tuberculosis. Certainly, failure to react to 10 
mg. or less docs not surely <lisprove the presence of clinical tuber¬ 
culosis. Of 9 patients, who failed to react to 10 mg. given siiheu- 
taneously, 4 reacted to the cutaneous tost, wliilc 3 failed to do so to 
old tuberculin in full strength, and 2 showed a positive local reac¬ 
tion (Sticlo-eaktion). One of the 3 ])aticnts with a negative cutane¬ 
ous reaetion reacted to the intnidennic test. TJie local reaction 
was positive in every instance (170) where it was noted in patients 
who reacted to tlie subcutaneous test. 

'pie cutaneous test is of value in early life, tliough when its relia¬ 
bility ceases is dillicult to determine. Certainly, after seven or 
eight years, a positive reaction is of little value, for by this time 
tuberculous infection and clinical tuberculosis are vastly dilfercnt 
things, and witliout doubt the great majority of lioth react to the 
cutaneous test. I cannot yet accept a negative skin reaction as 
e.xcluding eitlier tuberculous infectum or clinical tuberculosis, as I 
know of tuberculous patients in gooil coiulition who have faileil to 
react to old tuberculin in full strength. This absence of reaction 
of the skin or conjunctiva may indicate only that no sessile reccjitors 
arc pre.sciit in these parts, not that the patient is without tuhereu- 
lous infection. Many attempts have been made by graduating 
the do.se in the cutaneous test, to separate clinical tuberculosis from 
tuberculous infection. Kllerinan ami Erlaiidsen believe that they 
have accomplished this, and .suggest the use of a rather complicated 
formula based uj>on the difFerenees of the average diameters the 
pai)ules when four scarifications have been made through four 
simultaneously ni)p]ie(] do.se.s of tulrerculin, each four times stronger 
tlian the jirec-eding, for e.xainple, 0.5 per cent., 2 jier cent., 8 per 
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cent. =“"j 32 per cent. O. T. Some have not been able to verify the 
work of hllermaii and Erlaiidseii, nor has it been proved, providintr 
a snlhcient amount be used, tliat tlic quiintity of tlic solutions plavs 
a very important part. My c.\-perience leads me to believe that the 
more nearly tlie teclmique approaclies that used for vaeeinia the 
more reliable the results. In any individual patient, if he react to 
one drop of 1 percent, or of a 5 per cent, solution of old tubereuliu 
gi\ en m dilFerent eyes, he is more likely to have clinical tuberculoii.s 
than if he reacted only to tlic cutaneous test. 

llie. iiitradermic^test should, theoretically, be far more accurate 
than either the conjunctival or flic cutaneous test, however apiilied 
for all the tuberculin given reaches the interior of the skin. It 
admits further of accurate dosage which, on account of the possible 
variation in power of absorption of the skin and the difficulty of 
keeping,all the solution over tlic abrasion or in the conjunctiva until 
absorbed, is impossible in cither the cutaneous or the conjunctival 
tests. Ill some instances certainly it is more sensitive than the skin 
"here the latter is absent. Wfiiile a dose of 0.02 of 
a niilligram has never caused a general reaction, wo have no record 
of an,\ patient failing to react to this dose given intradermieally. 

Ill Iirief, if we e.vcept for the time being, leprosv, tuberculin is a 
■specific test for the detection of tulwrculous infection. The danger 
from the use of the tuberculin test is slight, but in some unsuitable 
eii.se.s very real and possibly severe. Heactioii, even when severe, 
has no eonnection with the appearance of tubercle bacilli in the 
spiitiim. Increase of physical signs occurs in about one-third of 
all the cases and in one-half of those with increase of pulnionarv 
.ymptoms and is independent of the appearance of tubercle biicilii 
111 the sjiiitum. In iiractice, c.\po5urc to infeetion, eharacteristie 
symiitonis, such as hemoptysis, iilcurisy with clfusion, diy pleurisy 
oil both sides, and localized persistent iihysical signs at one apc.v, 
are diagnostic data of far more importance in clinieal tuberculosis 
than that derived from the tuberculin tests. jiositive reaction, 
when only doubtful symptoms of pulmonary tuberculosis are 
lircsent, is of uncertain value unless the piifmonan- svmptoins 
or signs are definitel.y increased ihiriiig the reaction.' A'negative 
reaction is of uneertain value, and in the face of positive svuiptoni.s 
carries little weight. In many iiistanecs the tuberculin tests add 
only confusion to the clinical data. The subcutaneous test, depend¬ 
ing as it docs upon the reaction .at the site of the lesion, is still 
twlay the most reliable of the tulierciilin tests; blit neither this 
nor any of the modifications as yet devised, differentiate clearly 
elinical tuberculosis that demands vigorous treatment from noii- 
elinical tuberculosis that requires only a God-fearing life. 
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TUBERCULOUS INFECTIONS CLASSIFIED FOR AID IN DIAGNOSIS AND 
TREATMENT. 

-4. Diagnosif. 

I. Non-clinical tuberculosis. 

No symptoms or pliysical signs. 
i^Iuy or may not react to tuberculin tt‘sts. 

II. Clinical tuberculosis. 

^Vitll symptoms or physical signs or bntli. 

Usually react to tuberculin tests. 

(«) Masked. 

Physical signs only, no symptoms. 

(b) Active. 

Sv'mptoms present. 

Physical signs usually present. 

(c) Quiescent or arrested. 

Symiitoms ]>rcsent now or formerly. 

Physical signs present or absent. 


B. Treatment. 


A* Not nece.ssary. 

I. Non-clinical tuberculosis. 

II. Clinical tuberculosis. 

(n) Masked. 

B. NeiTSsary now or formerly. 
II. Clinical tuberculosis. 

(6) Active. 

(c) Quiescent or arrcste<l. 


IS PERNICIOUS ANEMIA OP INFECTIOUS ORIGIN?^ 

By IIeudf.rt C. Moffitt, ^I.D., 

piiorrjwMm or the rKixrirun* axd riiA<:TicK «r UKoinsr. in the vNjvEiwmr or CAuroHsiA, 
MAS rKANClHTtl. 


Since A<ldison’s description, various types of anemia iliie to 
carcinoma, sepsis, panusites, etc., have been differentiated, but 
tliere is still left a large group of ca.scs for which the title of erypto- 
genetic pernicious anemia must be preserved. No matter where 


> Read l>vf<>rp tiic AMciation of Ameriran Pfaj-Hirianx. May 10. 1911. 
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seen—in Austria, Switzerland, Germany, Paris, London, lioston, 
or California—these eases arc symptomatically remarkably alike! 
The difficulties of distinguishing the eharaeteristie blood changes 
froni so-ealleil secondary anemias seem to me much exiiggerated. 
Clinically, the genend appearance of the patient, the fever, the 
cardiovascular, gastro-intestinal, and nervous symptoms, the iiecu- 
liar remissions, pathologically the pronounced fatty degenerations, 
the siderosis in liver, spleen, and kidneys, the marrow changes, are 
as characteristic of the disease as the blood picture. The constancy 
of these phenomena in practically all cases is in favor of a ilefinite 
clinical entity, the result of some specific into.vieation. 

Nearly all authors now agree that the marrow changes are 
secondary, represent regenerative efforts, and arc not in any way 
■specific. Recent investigations have been concerned chiefly with 
causes of the pathological hemolysis, which is a main feature" of the 
disease. Experimentally by injection of toluylendiamine, ricin, 
pyridin, saponin, hemolysis may readily he induced and marrow 
changes and a hlood picture may result that closely resemble those 
of pernicious anemia. Schaumann, Faust, and Tallquist have shown 
that the anemia due to bothrioccphalus is the result of hemolysis 
produced by a lipoid substance that may be extracted from "the 
segments. In these cases, also, lipoid bodies are to be found in 
increased amounts in the gastro-intestinal tract. The hemolytic 
sub.stance isolated by Tallquist was cither the sodium or eholesteriii 
combination with oleie acid; normally but little cholesterin was 
to be found in blood, and when a certain eoncentration was reached 
hemolysis occurred. Tallquist suggested therapeutically calcium 
salfe or glycerin to form insoluble or harmless compounds with 
oleic acid. On the other hand, von Eisler, following the observa¬ 
tion of Kruskal that serum inhibiteil to a certain ilegree the hemo¬ 
lytic action of saponin, showed that this was due to cholesterin, and 
Kansome demonstrated that the specific resistance of the en. thro- 
eytes was likewise dependent upon cholesterin. In animals, the 
resistance to saponin hemolysis runs parallel with the cholesterin 
content of the serum. ^lorgenroth and Heicher, working with 
cobra venom and other toxic Iceithins, proposcil the use of choles¬ 
terin therapeutically to inhibit hemolysis. Fejes has recently 
written of anemia produced experimentally by bacterial hemolysin.s. 
Rergcr and T.sachiya extracted a lipoiil substance from the intes¬ 
tinal mucous membrane of individuals dying from ])crnicious 
anemia, and found its hemolytic action ten times more i>otent than 
extracts from other eases. Anemia of the pernicious type resulted 
from its injection in animahs, a similar lipoid could be obtained from 
the gastro-intestinal mucous membrane of dogs after production 
of moderate inflammatory changes. Schlaepfer, employing the 
method of Ciaccio for preserving lipoid.s, found lipoid bodies in the 
intestinal mucous membrane of two cases of pernicious anemia; 



